A novel actinobacterium, designated strain SST-39 T , was isolated from a marine sediment sample collected in Jeju, Republic of Korea. Cells were facultatively anaerobic, Gram-positive, non-endospore-forming, non-motile rods. Colonies were circular, slightly convex, opaque and brilliant yellow. The cell-wall peptidoglycan of the organism contained LL-diaminopimelic acid as the diagnostic diamino acid. Polar lipids included phosphatidylglycerol and diphosphatidylglycerol. The predominant menaquinone was MK-9(H 4 ). The major cellular fatty acids were anteiso-C 15 : 0 , C 18 : 0 and C 16 : 0 . The DNA G+C content was 68.4 mol%. A phylogenetic tree based on 16S rRNA gene sequences indicated that the isolate belonged to the family Propionibacteriaceae and formed a unique cluster with the type strain of Tessaracoccus bendigoensis (97.0 % sequence similarity). Other phylogenetic neighbours were the type strains of Luteococcus peritonei (95.1 % 16S rRNA gene sequence similarity) and Propionibacterium propionicum (95.1 %). On the basis of its phenotypic and phylogenetic distinctiveness, strain T is considered to represent a novel species of the genus Tessaracoccus, for which the name Tessaracoccus flavescens sp. nov. is proposed. The type strain is SST-39
The genus Tessaracoccus was erected by Maszenan et al. (1999) to accommodate a coccoid-shaped bacterium having LL-diaminopimelic acid (LL-DAP) as the diamino acid, MK-9(H 4 ) and MK-7(H 4 ) as major menaquinones, anteiso-C 15 : 0 as the predominant fatty acid and phosphatidylinositol, phosphatidylglycerol, diphosphatidylglycerol and three unknown glycolipids as polar lipids. The only and type species, Tessaracoccus bendigoensis, was isolated from activated sludge. The present study was designed to determine the status and taxonomic position of an actinobacterium, designated strain T , isolated from beach sediment based on a polyphasic approach. This organism is suggested to represent a second species of the genus Tessaracoccus.
Strain T was isolated from a marine sediment sample collected from Samyang Beach on the coast of Jeju, Republic of Korea. A wet sediment sample (1 g) was dried aseptically for 24 h and ground lightly with a pestle. The sample was transferred onto an SC-SW agar plate with a sterile stopper (14 mm in diameter) by serial stamping eight or nine times in a circular fashion. The isolation medium (SC-SW) contained 1 % soluble starch, 0.03 % casein, 0.2 % KNO 3 , 0.2 % NaCl, 0.2 % KH 2 PO 4 , 0.002 % CaCO 3 , 0.005 % MgSO 4 . 7H 2 O, 0.001 % FeSO 4 . 7H 2 O and 1.8 % agar, in a mixture of 60 % natural seawater and 40 % distilled water. The plate was cultured at 30 u C for 14 days, and the resultant bacterial colony was subcultured on yeast extract-malt extract agar (ISP medium 2; Shirling & Gottlieb, 1966) supplemented with 60 % seawater (YE-SW agar). Pure culture was maintained on YE-SW agar at 4 u C and as a glycerol suspension including 60 % seawater and 20 % distilled water at 220 or 280 u C. For physiological and chemotaxonomic comparison, T. bendigoensis DSM 12906
T was grown on modified glucose sulfide medium [GS medium: 0.15 Extraction of genomic DNA and PCR amplification of the 16S rRNA gene were performed as described by Lee (2006) . The amplified PCR product was purified by using the Wizard genomic DNA purification kit (Promega). Sequencing of the 16S rRNA gene was performed with an ABI PRISM BigDye Terminator cycle sequencing kit (Applied Biosystems) and an automatic DNA sequencer (model 3730xl; Applied Biosystems). The 16S rRNA gene sequence of strain T was aligned by using CLUSTAL_X (Thompson et al., 1997) with respect to the corresponding sequences of representatives of the family Propionibacteriaceae and related taxa. Phylogenetic analyses were performed by using the DNAML, NEIGHBOR and DNAPARS programs contained within the PHYLIP package (Felsenstein, 1993) . A phylogenetic tree was constructed by using the neighbour-joining method (Saitou & Nei, 1987) from evolutionary distances transformed according to the model of Jukes & Cantor (1969) . The topology of the phylogenetic tree was evaluated by bootstrap analysis (Felsenstein, 1985) of 1000 resampled data sets. The 16S rRNA gene sequence of Streptomyces griseus KCTC 9080
T was used to root the tree.
An almost-complete sequence of the 16S rRNA gene (1408 nt) of strain T was determined and compared with those of representatives of the family Propionibacteriaceae and related taxa. A total of 1347 nt present in all of the sequences was used for phylogenetic analyses. A neighbour-joining tree ( Fig. 1 ) based on 16S rRNA gene sequences showed that strain T belonged to the family Propionibacteriaceae and formed a coherent cluster with the type strain of T. bendigoensis. The relationship was supported by a high bootstrap value (96.0 %) and the tree topology was also found in trees created according to both the maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) methods. Strain SST-39 T showed highest levels of 16S rRNA gene sequence similarity with the type strains of T. bendigoensis (97.0 %), Luteococcus peritonei (95.1 %) and Propionibacterium propionicum (95.1 %). Other recognized members of the family Propionibacteriaceae shared 16S rRNA gene sequence similarities to strain T of between 90.2 and 93.8 %.
Cell biomass for chemotaxonomic analyses and DNA extraction was obtained from cultures grown in trypticase soy broth (TSB; Difco) for 3 days at 30 u C. The isomer of diaminopimelic acid in the cell wall was determined as described by Staneck & Roberts (1974) , by using TLC on cellulose plates (Merck no. 5787). Isoprenoid quinones were extracted according to the method of Collins (1985) and identified by HPLC as described by Kroppenstedt (1985) . Polar lipids were determined according to Minnikin et al. (1977) . The DNA G+C content of strain T was determined by HPLC (Mesbah et al., 1989) , with genomic DNA isolated by the method of Hopwood et al. (1985) . For determination of fatty acid compositions, cells of strain T and T. bendigoensis DSM 12906 T were grown on GS medium for 5 weeks at 30 u C. Fatty acid methyl esters were prepared and analysed according to the standard protocol described in the Microbial Identification System (version 6; MIDI Inc.).
The cell-wall peptidoglycan of strain SST-39 T contained LL-DAP as the diagnostic diamino acid. The polar lipid profile of strain T comprised phosphatidylglycerol and diphosphatidylglycerol, whereas that of T. bendigoensis DSM 12906
T comprised phosphatidylinositol, phosphatidylglycerol, diphosphatidylglycerol and an unknown phospholipid (Maszenan et al., 1999) . The major menaquinone of strain T was MK-9(H 4 ) (84 %). MK-8(H 0 ) (12 %) and MK-7(H 2 ) (4 %) were detected as minor components. By contrast, T. bendigoensis DSM 12906
T was reported to have menaquinones MK-9(H 4 ) and MK-7(H 4 ) at a peak area ratio of 50 : 32 (Maszenan et al., 1999) , but only MK-9(H 4 ) was detected for this taxon in the present study. The DNA G+C content of strain SST-39 T was 68.4 mol%, compared with 74 mol% reported by Maszenan et al. (1999) for T. bendigoensis. The cellular fatty acid profiles of strain SST-39 T and T. bendigoensis DSM 12906 T consisted predominantly of saturated and anteiso-branched components, with small amounts of unsaturated and iso-branched components. The major cellular fatty acids of strain SST-39 T were anteiso-C 15 : 0 (49.6 %), C 18 : 0 (17.5 %) and C 16 : 0 representatives of the family Propionibacteriaceae and related taxa (the full version of this tree is available as Supplementary Fig. S2 in IJSEM Online). The evolutionary distance matrix was developed according to the model of Jukes & Cantor (1969) . Asterisks designate branches that were also found in both the maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) Gram staining was carried out by using the bioMérieux Colour Gram 2 kit. For the detection of oxidase and catalase activities, 1 % (w/v) N,N,N9,N9-tetramethyl-pphenylenediamine and 3 % (v/v) H 2 O 2 solutions were used, respectively. Growth at various NaCl concentrations [0-9 % (w/v) at 1 % intervals] was investigated on 1.0 % trypticase soy agar (TSA; Difco). The pH range for growth was tested on nutrient agar (Difco), the pH of which had been adjusted prior to sterilization, from pH 4.1 to 12.1 at intervals of 1.0 pH unit. The temperature range for growth was determined on TSA at 4, 10, 20, 25, 30, 37 and 42 u C. Anaerobic growth was tested by using a GasPak EZ Anaerobe Pouch System (Becton Dickinson). Acid production from carbohydrates was tested by using Hugh and Leifson's OF basal medium (Difco) supplemented with 1 % of each filter-sterilized substrate. Nitrate reductase, H 2 S production, indole production, urease and gelatinase tests were performed by using the API 20E kit (bioMérieux).
Other enzyme activities and assimilation of carbohydrates were tested with the API ZYM and 20NE kits (bioMérieux) following the manufacturer's recommendations; for these tests, cells were grown on TSA for 3 days at 30 u C. Cell morphology and motility were examined by using light microscopy (model AlPHAPHOT-2; Nikon) and transmission electron microscopy (JEM-1200EX II; JEOL), with cells from exponentially growing cultures. Colony morphology and pigmentation were observed and recorded after incubation on TSA for 5 days at 30 u C. Cells of strain SST-39 T were facultatively anaerobic, Gram-positive, nonspore-forming, non-motile, short rods (0.661.2 mm) (see Supplementary Fig. S1 in IJSEM Online). Data on cultural, physiological and biochemical properties of strain T are given in Table 2 and in the species description below.
The combination of phylogenetically coherent clustering and most chemotaxonomic characteristics indicated that strain T was a member of the genus Tessaracoccus. However, it could be differentiated readily from T. bendigoensis based on its rod-shaped cell morphology, colony pigmentation, temperature and pH ranges for growth, DNA G+C content and polar lipid profile, which lacked phosphatidylinositol (Table 2) . DNA-DNA hybridization experiments were not carried out given the phenotypic distinctiveness and low 16S rRNA gene sequence similarity value near the recommended cut-off of 97 % used to delineate separate bacterial species (Stackebrandt & Goebel, 1994) .
On the basis of its phenotypic and phylogenetic distinctiveness, strain T is considered to represent a novel species of the genus Tessaracoccus, for which the name Tessaracoccus flavescens sp. nov. is proposed.
Description of Tessaracoccus flavescens sp. nov.
Tessaracoccus flavescens (L. v. flavesco to become yellow; L. part. adj. flavescens becoming yellow).
Facultatively anaerobic, Gram-positive, oxidase-negative, catalase-positive, non-endospore-forming, non-motile short rods that occur singly or in pairs. Colonies are brilliant yellow, circular, opaque and approximately 1.5 mm in diameter after incubation on TSA for 5 days at 30 u C. Tolerates up to 5 % (w/v) NaCl. Growth occurs at 20-30 u C and pH 6.1-12.1. In tests with the API 20E system, positive for the Voges-Proskauer reaction and nitrate reduction. Weakly positive for tryptophan deaminase. Negative for arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase and H 2 S production. Other physiological and biochemical properties are given in Table 2 . LL-DAP is the diagnostic diamino acid of the cellwall peptidoglycan. Polar lipids include phosphatidylglycerol and diphosphatidylglycerol. The predominant menaquinone is MK-9(H 4 ). The major cellular fatty acids are anteiso-C 15 : 0 (49.6 %), C 18 : 0 (17.5 %) and C 16 : 0 (11.5 %). The G+C content of the DNA is 68.4 mol%. 
